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VISION THAT MOVES YOUR 

LEVEL OF SERVICE ANALYSIS AND METHODOLOGY 

STUDY METHODOLOGY 
Level of Service (LOS) is a qualitative measure that describes operational conditions as they 
relate to the traffic stream and perceptions by motorists and passengers. The LOS generally 
describes these conditions in terms of such factors as speed and travel time, delays, freedom to 
maneuver, traffic interruptions, comfort, convenience, and safety. The operational LOS are given 
letter designations from A to F, with A representing the best operating conditions (free-flow) 
and F the worst (severely congested flow with high delays). Generally, intersections are the 
capacity-controlling locations with respect to traffic operations on arterial and collector streets.  

SIGNALIZED INTERSECTION ANALYSIS 
The study intersection under traffic signal control was analyzed using the 2000 Highway 
Capacity Manual (HCM) Operations Methodology for signalized intersections described in 
Chapter 16 (HCM 2000). This methodology determines LOS based on average control delay per 
vehicle for the overall intersection during peak hour intersection operating conditions. Control 
delay includes initial deceleration delay, queue move-up time, stopped delay, and final 
acceleration delay. The average control delay for the signalized intersection was calculated using 
Synchro 10 analysis software and was correlated to a LOS designation. Table 1 summarizes the 
relationship between average delay per vehicle and LOS for signalized intersections. 

Table 1: Description of Level of Service for Signalized Intersections 

Level of 
Service 

Description 

A 
Very low control delay, up to 10 seconds per vehicle. Progression is extremely favorable, and most 
vehicles arrive during the green phase. Many vehicles do not stop at all. Short cycle lengths may tend 
to contribute to low delay values. 

B Control delay greater than 10 and up to 20 seconds per vehicle. There is good progression or short 
cycle lengths or both. More vehicles stop causing higher levels of delay. 

C 
Control delay greater than 20 and up to 35 seconds per vehicle. Higher delays are caused by fair 
progression or longer cycle lengths or both. Individual cycle failures may begin to appear. Cycle 
failure occurs when a given green phase does not serve queued vehicles, and overflow occurs. The 
number of vehicles stopping is significant, though many still pass through the intersection without 

i
D 

Control delay greater than 35 and up to 55 seconds per vehicle. The influence of congestions 
becomes more noticeable. Longer delays may result from some combination of unfavorable 
progression, long cycle lengths, or high volumes. Many vehicles stop, the proportion of vehicles not 
stopping declines. Individual cycle failures are noticeable.

E 
Control delay greater than 55 and up to 80 seconds per vehicle. The limit of acceptable delay. High 
delays usually indicate poor progression, long cycle lengths, and high volumes. Individual cycle 
failures are frequent. 

F 
Control delay in excess of 80 seconds per vehicle. Unacceptable to most drivers. Oversaturation, 
arrival flow rates exceed the capacity of the intersection. Many individual cycle failures. Poor 
progression and long cycle lengths may also be contributing factors to higher delay. 

  Source: Highway Capacity Manual 2000 
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SIGNIFICANT IMPACT CRITERIA / LEVEL OF SERVICE STANDARDS  
The City of Monterey operational standard varies by type and classification of roadways: For 
roadways that do not adequately serve alternative modes of transportation, the level of service 
standard is LOS D. For roadways that are served by alternative modes of transport, the level of 
service standard is LOS E and F as indicated in the following Table 2. 

Table 2: City of Monterey LOS Standard Criteria 

Roadway Segment 
Roadway has a Class I/II bike 

route connecting to the 
Recreation Trail 

Road is served by transit 
with headway of less than 
20 minutes and operates 
during the AM and PM 
peak hours year round  

LOS Standard 

1.Auto Corridor No No D 
2.Bicycle Corridor Yes No E 
3.Transit Corridor No Yes E 

4.Multimodal Corridor Yes Yes F-2* 
Notes: F-2 denotes that LOS F conditions are not exceeded two consecutive hours at any time during the day under typical weekday 
conditions. 
Source: City of Monterey General Plan Update Traffic Study 

Based on the above table, LOS standard is LOS E for North Fremont Street. 

BASELINE 2021 CONDITIONS 

ROADWAY NETWORK 
North Fremont Street is an east-west arterial street with a generous right-of-way that connects 
Monterey and the cities of Seaside and Del Rey oaks. North Fremont Street provides four 
vehicular lanes with sidewalks on both sides and striped crosswalks at signalized intersections. 
The posted speed limit on North Fremont Street is 35 miles per hour (mph). In addition to the 
intersections, there are a large number of driveways throughout the corridor. The average daily 
traffic (ADT) volume on North Fremont Street is 18,100 vehicles on a typical weekday as per 
TAMC Regional traffic Counts. North Fremont Street has Class II bike lanes that runs along the 
roadway from Canyon Del Rey Boulevard to Casa Verde Way. Within the project study area, 
North Fremont Street has bus stops and sidewalks.   
 
Casa Verde Way is a north-south collector roadway, which extends between Del Monte Avenue 
in the north and Fairground Road in the south. Casa Verde Way provides two vehicular lanes 
with sidewalks on both sides. The posted speed limit on Casa Verde Way is 25 miles per hour 
(mph).  
 

BASELINE 2021 PEAK HOUR TRAFFIC VOLUMES AND LANE CONFIGURATIONS 
Baseline 2021 conditions traffic operations at the study intersection were evaluated for the 
busiest one-hour period during weekday morning and evening peak periods. The City of 
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Monterey provided intersection turning movement counts (from 2008) for vehicles and 
pedestrians for the weekday a.m. peak period (7:00 to 9:00 a.m.) and p.m. peak period (4:00 to 
6:00 p.m.)  The City also provided the Transportation Agency for Monterey County (TAMC) traffic 
counts for the North Fremont Street roadway segment from 2007 to 2019. Based on the growth 
trend, the annual growth percentage of 2% per year was applied at the study intersection during 
the a.m. and p.m. peak hours. The results were used as baseline conditions. Figure 3 illustrates 
the existing lane geometry, traffic control and baseline 2021 peak hour volumes at the study 
intersection.  

INTERSECTION LEVEL OF SERVICE ANALYSIS – BASELINE 2021 CONDITIONS 
Existing intersection lane configurations, optimized signal timings and turning movement 
volumes were used to calculate the LOS for the study intersection during each peak hour. The 
results of the LOS analysis using Synchro 10 software for existing conditions are summarized in 
Table 3. LOS worksheets are provided in Appendix A. Under baseline 2021 conditions, the 
study intersection operates at LOS B during a.m. peak hour and LOS D during p.m. peak hour.  

Table 3: Intersection Level of Service Analysis – Baseline 2021 Conditions 

Int 
# 

Study Intersection Control 
Peak 
Hour¹ 

Baseline 2021 Conditions 
Delay² LOS³ 

1 North Fremont Street/Casa Verde Way Signal 
AM 16.1 B 
PM 35.9 D 

Notes: 
1AM – morning peak hour; PM – evening peak hour. 
2Whole intersection weighted average control delay expressed in seconds per vehicle. 
3LOS – Level of Service calculations conducted using the Synchro 10 level of service analysis software package, which applies the 
methodology described in the 2000 HCM 

 

 

 

 

 

 

 

 

 



2101 N Fremont Street TIS 

Figure 3 : Baseline 2021 Conditions Lane Geometry, Control and Peak Hour Volumes
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BASELINE PLUS PROJECT CONDITIONS 

The impacts of the proposed project on the transportation system are discussed in this section. 
First, the method used to estimate the amount of traffic generated by the project is described. 
Then, the results of the level of service calculations for Baseline plus Project Conditions are 
presented. (Baseline plus Project Conditions are defined as Baseline Conditions plus traffic 
generated by the proposed project). A comparison of intersections under Baseline plus Project 
Conditions and Baseline Conditions is presented and the impacts of the project on the study 
intersections are discussed.  

The amount of traffic added to the roadway system by the proposed development is estimated 
using a three-step process.  

 Trip Generation – Estimates the amount of traffic added to the roadway network, 
 Trip Distribution – Estimates the direction of travel to and from the project site, 
 Trip Assignment – The new trips are assigned to specific street segments and 

intersection turning movements.  

PROJECT TRIP GENERATION 
TJKM developed estimated project trip generation for the proposed project based on published 
trip generation rates from the Institute of Traffic Engineers (ITE) publication Trip Generation 
Manual, 10th Edition. TJKM applied trip discounts to the proposed project trip generation that 
are consistent with the City of Monterey Traffic Analysis Guidelines in terms of existing trip 
credits and retail pass by trips.   

Pass-by trips are made as intermediate stops on the way from an origin to a primary trip 
destination without a route diversion. Pass-by trips are attracted from traffic passing the site on 
an adjacent street or roadway that offers direct access to the generator. Pass-by trips are not 
diverted from another roadway. TJKM applied pass-by trip reduction as per ITE Trip Generation 
Manual, 10th Edition and ITE Trip Generation Manual, 10th Edition Volume 1: User’s Guide and 
Handbook for quality restaurant (ITE 931) a similar land use to the existing development. 

TJKM used published trip rates for the ITE Land Use Hotel (ITE Code 310) for the proposed 
development.  As per the City requirement, TJKM did not use existing land use credits based on 
ITE Land Use Motel (ITE Code 320), and Quality Restaurant (ITE Code 931). Table 4 shows the 
trips expected to be generated by the proposed project. The proposed project is expected to 
generate approximately 351 daily trips with 20 weekday a.m. peak hour trips (12 inbound trips, 8 
outbound trips) and 25 weekday p.m. peak hour trips (13 inbound trips, 12 outbound trips).  
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Table 4: Project Trip Generation 

Land Use  (ITE code) Size Unit 
Daily AM Peak PM Peak 

Rate Trips Rate 
In 
% 

Out 
% 

In Out Total Rate 
In 
% 

Out 
% 

In Out Total 

Proposed 
Facility 

Hotel 
(310)¹ 

42 No 8.36 351 0.47 59 41 12 8 20 0.60 51 49 13 12 25 

Total Trips   351   12 8 20   13 12 25 
Notes: Source: Institute of Transportation Engineers (ITE) Trip Generation Manual, 10th Edition, 2017 
1Hotel (ITE Land Use Code 310) based upon number of rooms. 

PROJECT TRIP DISTRIBUTION AND ASSIGNMENT 
Trip distribution is a process that determines in what proportion vehicles would be expected to 
travel between the project site and various destinations outside the project study area. 
Assignment determines the various routes that vehicles would take from the project site to each 
destination using the calculated trip distribution.  

Trip distribution assumptions for the proposed project were developed based on existing travel 
patterns, and TJKM’s knowledge of the study area.   

The distribution assumptions are as follows: 

 45 percent to/from east of North Fremont Street 
 40 percent to/from west of North Fremont Street 
 10 percent to/from north of Casa Verde Way 
 5 percent to/from south of Casa Verde Way 

Figure 4 illustrates the trip distribution percentages and trip assignment project volumes 
developed for the proposed project. The assigned project trips were then added to traffic 
volumes under Baseline Conditions to generate Project Conditions traffic demands. 

 

 

 

 

 

 

 



2101 N Fremont Street TIS 

Figure 4 : Trip Distribition and Assignment
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INTERSECTION LEVEL OF SERVICE ANALYSIS – BASELINE PLUS PROJECT CONDITIONS 
The intersection LOS analysis results for Baseline plus Project Conditions are summarized in 
Table 5. Detailed calculation sheets for Baseline plus Project Conditions are contained in 
Appendix B. Figure 5 displays projected peak hour turning movement volumes at the study 
intersection for Baseline plus Project Conditions. The study intersection operates at LOS B during 
a.m. peak hour and LOS D during p.m. peak hour.  

Based on the City of Monterey impact criteria the project is expected to have a less-than-
significant impact at the study intersection evaluated in this study. 

Table 5: Intersection Level of Service Analysis – Baseline plus Project Conditions 

Int 
# 

Study Intersection Control 
Peak 
Hour¹ 

Baseline 2021 
Conditions 

Baseline plus 
Project Conditions 

Change in 
Delay⁴ 

Delay² LOS³ Delay² LOS³ 

1 
North Fremont 

Street/Casa Verde Way 
Signal 

AM 16.1 B 16.2 B 0.1 
PM 35.9 D 37.1 D 1.2 

Notes: 
1AM – morning peak hour; PM – evening peak hour. 
2Whole intersection weighted average control delay expressed in seconds per vehicle. 
3LOS – Level of Service calculations conducted using the Synchro 10 level of service analysis software package, which applies the 
methodology described in the 2000 HCM 

 ⁴Change in average delay between Baseline and Baseline plus Project Conditions 
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Figure 5 : Baseline plus Project Peak Hour Volumes
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Appendix A – Baseline Conditions Intersection Level of Service Analysis Worksheets 



Queues Baseline 2021 Conditions
1: Casa Verde Way & N Fremont St Timing Plan: A.M. Peak

2101 N Fremont Street Traffic Study Synchro 10 Report
TJKM 02/12/2021

Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Group Flow (vph) 24 458 7 1131 47 94 90 282
v/c Ratio 0.15 0.22 0.05 0.55 0.27 0.21 0.29 0.63
Control Delay 36.2 9.4 34.3 15.5 25.6 15.0 24.5 31.7
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 36.2 9.4 34.3 15.5 25.6 15.0 24.5 31.7
Queue Length 50th (ft) 11 38 3 127 20 24 38 128
Queue Length 95th (ft) 34 124 15 #418 38 47 60 156
Internal Link Dist (ft) 321 449 281 250
Turn Bay Length (ft) 100 130 155 70
Base Capacity (vph) 156 2115 154 2040 286 726 520 741
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.15 0.22 0.05 0.55 0.16 0.13 0.17 0.38

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.



HCM Signalized Intersection Capacity Analysis Baseline 2021 Conditions
1: Casa Verde Way & N Fremont St Timing Plan: A.M. Peak

2101 N Fremont Street Traffic Study Synchro 10 Report
TJKM 02/12/2021

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 22 361 61 6 960 81 43 54 32 83 241 18
Future Volume (vph) 22 361 61 6 960 81 43 54 32 83 241 18
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 5.1 4.0 5.1 4.6 4.6 4.6 4.6
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.98 1.00 0.99 1.00 0.94 1.00 0.99
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1770 3452 1770 3498 1770 1759 1770 1841
Flt Permitted 0.95 1.00 0.95 1.00 0.38 1.00 0.70 1.00
Satd. Flow (perm) 1770 3452 1770 3498 715 1759 1297 1841
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 24 392 66 7 1043 88 47 59 35 90 262 20
RTOR Reduction (vph) 0 11 0 0 5 0 0 27 0 0 5 0
Lane Group Flow (vph) 24 447 0 7 1126 0 47 67 0 90 277 0
Confl. Peds. (#/hr) 1 6
Turn Type Prot NA Prot NA Perm NA Perm NA
Protected Phases 7 4 3 8 2 6
Permitted Phases 2 6
Actuated Green, G (s) 2.9 45.6 1.4 44.1 19.3 19.3 19.3 19.3
Effective Green, g (s) 2.9 45.6 1.4 44.1 19.3 19.3 19.3 19.3
Actuated g/C Ratio 0.04 0.57 0.02 0.55 0.24 0.24 0.24 0.24
Clearance Time (s) 4.0 5.1 4.0 5.1 4.6 4.6 4.6 4.6
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 64 1967 30 1928 172 424 312 444
v/s Ratio Prot c0.01 0.13 0.00 c0.32 0.04 c0.15
v/s Ratio Perm 0.07 0.07
v/c Ratio 0.38 0.23 0.23 0.58 0.27 0.16 0.29 0.62
Uniform Delay, d1 37.7 8.5 38.8 11.9 24.7 23.9 24.8 27.1
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 3.7 0.3 4.0 1.3 0.9 0.2 0.5 2.7
Delay (s) 41.3 8.8 42.7 13.2 25.5 24.1 25.3 29.9
Level of Service D A D B C C C C
Approach Delay (s) 10.4 13.4 24.6 28.7
Approach LOS B B C C

Intersection Summary
HCM 2000 Control Delay 16.1 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.59
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 13.7
Intersection Capacity Utilization 65.5% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group



Queues Baseline 2021 Conditions
1: Casa Verde Way & N Fremont St Timing Plan: P.M. Peak

2101 N Fremont Street Traffic Study Synchro 10 Report
TJKM 02/12/2021

Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Group Flow (vph) 159 931 71 1451 121 142 86 419
v/c Ratio 0.69 0.55 0.44 0.96 1.03 0.27 0.25 0.80
Control Delay 57.4 19.0 47.1 41.8 126.9 21.1 24.5 38.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 57.4 19.0 47.1 41.8 126.9 21.1 24.5 38.0
Queue Length 50th (ft) 85 192 39 ~465 ~71 53 37 200
Queue Length 95th (ft) #218 288 81 #601 #167 91 69 283
Internal Link Dist (ft) 321 449 281 250
Turn Bay Length (ft) 100 130 155 70
Base Capacity (vph) 230 1704 177 1515 145 647 425 644
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.69 0.55 0.40 0.96 0.83 0.22 0.20 0.65

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.



HCM Signalized Intersection Capacity Analysis Baseline 2021 Conditions
1: Casa Verde Way & N Fremont St Timing Plan: P.M. Peak

2101 N Fremont Street Traffic Study Synchro 10 Report
TJKM 02/12/2021

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 146 715 142 65 1277 58 111 100 30 79 241 144
Future Volume (vph) 146 715 142 65 1277 58 111 100 30 79 241 144
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 5.1 4.0 5.1 4.6 4.6 4.6 4.6
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00
Frpb, ped/bikes 1.00 0.99 1.00 1.00 1.00 0.99 1.00 0.99
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.98 1.00 0.99 1.00 0.97 1.00 0.94
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1770 3425 1770 3510 1770 1786 1770 1745
Flt Permitted 0.95 1.00 0.95 1.00 0.22 1.00 0.64 1.00
Satd. Flow (perm) 1770 3425 1770 3510 408 1786 1198 1745
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 159 777 154 71 1388 63 121 109 33 86 262 157
RTOR Reduction (vph) 0 15 0 0 3 0 0 14 0 0 26 0
Lane Group Flow (vph) 159 916 0 71 1448 0 121 128 0 86 393 0
Confl. Peds. (#/hr) 14 8 19 10
Turn Type Prot NA Prot NA Perm NA Perm NA
Protected Phases 7 4 3 8 2 6
Permitted Phases 2 6
Actuated Green, G (s) 11.7 43.6 6.9 38.8 25.8 25.8 25.8 25.8
Effective Green, g (s) 11.7 43.6 6.9 38.8 25.8 25.8 25.8 25.8
Actuated g/C Ratio 0.13 0.48 0.08 0.43 0.29 0.29 0.29 0.29
Clearance Time (s) 4.0 5.1 4.0 5.1 4.6 4.6 4.6 4.6
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 230 1659 135 1513 116 511 343 500
v/s Ratio Prot c0.09 0.27 0.04 c0.41 0.07 0.23
v/s Ratio Perm c0.30 0.07
v/c Ratio 0.69 0.55 0.53 0.96 1.04 0.25 0.25 0.79
Uniform Delay, d1 37.4 16.3 40.0 24.8 32.1 24.7 24.7 29.5
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 8.6 1.3 3.7 14.9 95.6 0.3 0.4 7.9
Delay (s) 46.1 17.7 43.6 39.7 127.7 24.9 25.1 37.5
Level of Service D B D D F C C D
Approach Delay (s) 21.8 39.9 72.2 35.4
Approach LOS C D E D

Intersection Summary
HCM 2000 Control Delay 35.9 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.94
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 13.7
Intersection Capacity Utilization 92.1% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group
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Appendix B – Baseline plus Project Conditions Intersection Level of Service Analysis 
Worksheets 



Queues Baseline plus Project Conditions
1: Casa Verde Way & N Fremont St Timing Plan: A.M. Peak

2101 N Fremont Street Traffic Study Synchro 10 Report
TJKM 11/04/2022

Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Group Flow (vph) 29 458 7 1135 47 95 95 282
v/c Ratio 0.18 0.22 0.05 0.56 0.27 0.21 0.30 0.63
Control Delay 36.8 9.4 34.3 15.6 25.6 15.0 24.9 31.7
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 36.8 9.4 34.3 15.6 25.6 15.0 24.9 31.7
Queue Length 50th (ft) 14 38 3 128 20 24 40 128
Queue Length 95th (ft) 38 124 15 #421 38 47 62 156
Internal Link Dist (ft) 321 263 281 148
Turn Bay Length (ft) 100 130 155 70
Base Capacity (vph) 157 2115 154 2037 286 727 519 741
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.18 0.22 0.05 0.56 0.16 0.13 0.18 0.38

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.



HCM Signalized Intersection Capacity Analysis Baseline plus Project Conditions
1: Casa Verde Way & N Fremont St Timing Plan: A.M. Peak

2101 N Fremont Street Traffic Study Synchro 10 Report
TJKM 11/04/2022

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 27 361 61 6 963 81 43 55 32 87 241 18
Future Volume (vph) 27 361 61 6 963 81 43 55 32 87 241 18
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 5.1 4.0 5.1 4.6 4.6 4.6 4.6
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.98 1.00 0.99 1.00 0.94 1.00 0.99
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1770 3452 1770 3498 1770 1760 1770 1841
Flt Permitted 0.95 1.00 0.95 1.00 0.38 1.00 0.70 1.00
Satd. Flow (perm) 1770 3452 1770 3498 715 1760 1295 1841
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 29 392 66 7 1047 88 47 60 35 95 262 20
RTOR Reduction (vph) 0 11 0 0 5 0 0 27 0 0 5 0
Lane Group Flow (vph) 29 447 0 7 1130 0 47 68 0 95 277 0
Confl. Peds. (#/hr) 1 6
Turn Type Prot NA Prot NA Perm NA Perm NA
Protected Phases 7 4 3 8 2 6
Permitted Phases 2 6
Actuated Green, G (s) 2.9 45.6 1.4 44.1 19.3 19.3 19.3 19.3
Effective Green, g (s) 2.9 45.6 1.4 44.1 19.3 19.3 19.3 19.3
Actuated g/C Ratio 0.04 0.57 0.02 0.55 0.24 0.24 0.24 0.24
Clearance Time (s) 4.0 5.1 4.0 5.1 4.6 4.6 4.6 4.6
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 64 1967 30 1928 172 424 312 444
v/s Ratio Prot c0.02 0.13 0.00 c0.32 0.04 c0.15
v/s Ratio Perm 0.07 0.07
v/c Ratio 0.45 0.23 0.23 0.59 0.27 0.16 0.30 0.62
Uniform Delay, d1 37.8 8.5 38.8 11.9 24.7 24.0 24.9 27.1
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 5.0 0.3 4.0 1.3 0.9 0.2 0.6 2.7
Delay (s) 42.8 8.8 42.7 13.2 25.5 24.1 25.4 29.9
Level of Service D A D B C C C C
Approach Delay (s) 10.8 13.4 24.6 28.7
Approach LOS B B C C

Intersection Summary
HCM 2000 Control Delay 16.2 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.59
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 13.7
Intersection Capacity Utilization 65.6% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group



HCM Unsignalized Intersection Capacity Analysis Baseline plus Project Conditions
2: N Fremont St & Project Driveway 1 Timing Plan: A.M. Peak

2101 N Fremont Street Traffic Study Synchro 10 Report
TJKM 11/04/2022

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (veh/h) 0 478 1047 5 0 3
Future Volume (Veh/h) 0 478 1047 5 0 3
Sign Control Free Free Stop
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 0 520 1138 5 0 3
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 343
pX, platoon unblocked 0.96
vC, conflicting volume 1143 1400 572
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1143 1327 572
tC, single (s) 4.1 6.8 6.9
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 100 100 99
cM capacity (veh/h) 607 140 464

Direction, Lane # EB 1 EB 2 WB 1 WB 2 SB 1
Volume Total 260 260 759 384 3
Volume Left 0 0 0 0 0
Volume Right 0 0 0 5 3
cSH 1700 1700 1700 1700 464
Volume to Capacity 0.15 0.15 0.45 0.23 0.01
Queue Length 95th (ft) 0 0 0 0 0
Control Delay (s) 0.0 0.0 0.0 0.0 12.8
Lane LOS B
Approach Delay (s) 0.0 0.0 12.8
Approach LOS B

Intersection Summary
Average Delay 0.0
Intersection Capacity Utilization 39.1% ICU Level of Service A
Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis Baseline plus Project Conditions
3: Casa Verde Way & Project Driveway 2 Timing Plan: A.M. Peak

2101 N Fremont Street Traffic Study Synchro 10 Report
TJKM 11/04/2022

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Volume (veh/h) 4 1 157 6 1 342
Future Volume (Veh/h) 4 1 157 6 1 342
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 4 1 171 7 1 372
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 228
pX, platoon unblocked
vC, conflicting volume 548 174 178
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 548 174 178
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 99 100 100
cM capacity (veh/h) 497 869 1398

Direction, Lane # WB 1 NB 1 SB 1
Volume Total 5 178 373
Volume Left 4 0 1
Volume Right 1 7 0
cSH 543 1700 1398
Volume to Capacity 0.01 0.10 0.00
Queue Length 95th (ft) 1 0 0
Control Delay (s) 11.7 0.0 0.0
Lane LOS B A
Approach Delay (s) 11.7 0.0 0.0
Approach LOS B

Intersection Summary
Average Delay 0.1
Intersection Capacity Utilization 28.8% ICU Level of Service A
Analysis Period (min) 15



Queues Baseline plus Project Conditions
1: Casa Verde Way & N Fremont St Timing Plan: P.M. Peak

2101 N Fremont Street Traffic Study Synchro 10 Report
TJKM 11/04/2022

Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Group Flow (vph) 164 931 72 1456 121 143 91 419
v/c Ratio 0.69 0.55 0.44 0.97 1.03 0.27 0.27 0.80
Control Delay 57.1 19.0 47.3 44.1 126.9 21.1 24.9 38.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 57.1 19.0 47.3 44.1 126.9 21.1 24.9 38.0
Queue Length 50th (ft) 88 193 39 ~468 ~71 54 40 200
Queue Length 95th (ft) #225 288 82 #605 #167 91 72 283
Internal Link Dist (ft) 321 263 281 148
Turn Bay Length (ft) 100 130 155 70
Base Capacity (vph) 237 1703 177 1502 145 647 425 644
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.69 0.55 0.41 0.97 0.83 0.22 0.21 0.65

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.



HCM Signalized Intersection Capacity Analysis Baseline plus Project Conditions
1: Casa Verde Way & N Fremont St Timing Plan: P.M. Peak

2101 N Fremont Street Traffic Study Synchro 10 Report
TJKM 11/04/2022

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 151 715 142 66 1282 58 111 101 30 84 241 144
Future Volume (vph) 151 715 142 66 1282 58 111 101 30 84 241 144
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 5.1 4.0 5.1 4.6 4.6 4.6 4.6
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00
Frpb, ped/bikes 1.00 0.99 1.00 1.00 1.00 0.99 1.00 0.99
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.98 1.00 0.99 1.00 0.97 1.00 0.94
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1770 3425 1770 3510 1770 1787 1770 1745
Flt Permitted 0.95 1.00 0.95 1.00 0.22 1.00 0.64 1.00
Satd. Flow (perm) 1770 3425 1770 3510 408 1787 1195 1745
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 164 777 154 72 1393 63 121 110 33 91 262 157
RTOR Reduction (vph) 0 15 0 0 3 0 0 14 0 0 26 0
Lane Group Flow (vph) 164 916 0 72 1453 0 121 129 0 91 393 0
Confl. Peds. (#/hr) 14 8 19 10
Turn Type Prot NA Prot NA Perm NA Perm NA
Protected Phases 7 4 3 8 2 6
Permitted Phases 2 6
Actuated Green, G (s) 12.1 43.6 6.9 38.4 25.8 25.8 25.8 25.8
Effective Green, g (s) 12.1 43.6 6.9 38.4 25.8 25.8 25.8 25.8
Actuated g/C Ratio 0.13 0.48 0.08 0.43 0.29 0.29 0.29 0.29
Clearance Time (s) 4.0 5.1 4.0 5.1 4.6 4.6 4.6 4.6
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 237 1659 135 1497 116 512 342 500
v/s Ratio Prot c0.09 0.27 0.04 c0.41 0.07 0.23
v/s Ratio Perm c0.30 0.08
v/c Ratio 0.69 0.55 0.53 0.97 1.04 0.25 0.27 0.79
Uniform Delay, d1 37.2 16.3 40.0 25.2 32.1 24.7 24.8 29.5
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 8.4 1.3 4.0 17.2 95.6 0.3 0.4 7.9
Delay (s) 45.6 17.7 44.0 42.4 127.7 24.9 25.2 37.5
Level of Service D B D D F C C D
Approach Delay (s) 21.8 42.5 72.0 35.3
Approach LOS C D E D

Intersection Summary
HCM 2000 Control Delay 37.1 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.95
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 13.7
Intersection Capacity Utilization 92.5% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group



HCM Unsignalized Intersection Capacity Analysis Baseline plus Project Conditions
2: N Fremont St & Project Driveway 1 Timing Plan: P.M. Peak

2101 N Fremont Street Traffic Study Synchro 10 Report
TJKM 11/04/2022

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (veh/h) 0 826 1400 6 0 6
Future Volume (Veh/h) 0 826 1400 6 0 6
Sign Control Free Free Stop
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 0 898 1522 7 0 7
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 343
pX, platoon unblocked 0.82
vC, conflicting volume 1529 1974 764
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1529 1756 764
tC, single (s) 4.1 6.8 6.9
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 100 100 98
cM capacity (veh/h) 432 63 346

Direction, Lane # EB 1 EB 2 WB 1 WB 2 SB 1
Volume Total 449 449 1015 514 7
Volume Left 0 0 0 0 0
Volume Right 0 0 0 7 7
cSH 1700 1700 1700 1700 346
Volume to Capacity 0.26 0.26 0.60 0.30 0.02
Queue Length 95th (ft) 0 0 0 0 2
Control Delay (s) 0.0 0.0 0.0 0.0 15.6
Lane LOS C
Approach Delay (s) 0.0 0.0 15.6
Approach LOS C

Intersection Summary
Average Delay 0.0
Intersection Capacity Utilization 48.9% ICU Level of Service A
Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis Baseline plus Project Conditions
3: Casa Verde Way & Project Driveway 2 Timing Plan: P.M. Peak

2101 N Fremont Street Traffic Study Synchro 10 Report
TJKM 11/04/2022

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Volume (veh/h) 5 1 304 6 1 464
Future Volume (Veh/h) 5 1 304 6 1 464
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 5 1 330 7 1 504
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 228
pX, platoon unblocked 0.96 0.96 0.96
vC, conflicting volume 840 334 337
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 815 290 293
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 99 100 100
cM capacity (veh/h) 334 722 1222

Direction, Lane # WB 1 NB 1 SB 1
Volume Total 6 337 505
Volume Left 5 0 1
Volume Right 1 7 0
cSH 367 1700 1222
Volume to Capacity 0.02 0.20 0.00
Queue Length 95th (ft) 1 0 0
Control Delay (s) 15.0 0.0 0.0
Lane LOS B A
Approach Delay (s) 15.0 0.0 0.0
Approach LOS B

Intersection Summary
Average Delay 0.1
Intersection Capacity Utilization 35.2% ICU Level of Service A
Analysis Period (min) 15




